In this study, it was aimed to determine the negative effect of different types of exercise on ovarian reserve of sedentary women. A total of 40 sedentary women who met the criteria for admission to work were categorized as aerobic exercise (AE; n:20; age: 33.0±2.0 years old) and strength exercise (SE; n:20; age: 32.7±2.1 years old) groups. Participants in both groups received two different exercises of 60-minute with an intensity of 60-70% for 16 weeks and 4 days per week. Participants' anthropometric (body weight, BMI, waist and hip circumference, waist and hip rate (WHR)), estradiol (E2), luteinizing hormone (LH) follicle stimulating hormone (FSH), and levels antimülerian hormone (AMH), which used as over-reserve indicators, were measured for before and after exercise. Comparisons of these parameters were evaluated at p<0.01 and 0.05 levels. The mean of anthropometric and biochemical parameters of the AE and SE groups were statistically similar in before exercise. After exercise program, body weight, BMI, waist and hip circumference values of both groups were significantly decreased (p<0.01 and p<0.05). There was no significant correlation between AMH, E2, FSH and LH levels of the AE group (p>0.05). In the SE group, there was a decrease in AHM level (p<0.05) and an increase in FSH level (p<0.01). There was no significant correlation between E2, and LH levels of the SE group (p>0.05). As a results; strength exercise triggers to decrease in serum AMH levels and to increase in serum FSH levels. For this reason, strength exercise practices can have negative consequences for fertility, especially for women with lower ovarian reserve values.
Introduction
The ovarian reserve is indicated by the number and quality of the ovarian follicle pool and declines with the age increase. Hence, resulting in the decrease of a woman's fertility function Di Mario et., 2018) . In women, fertility begins to decline after the age of 30 (Scheffer et al., 2018) , but there are could be individual change in the age of menopause and in the age of below fertility , therefore chronological age is not a good predictor of ovarian reserve (Di Mario et., 2018) . Some of biological markers have been identifying to estimation the ovarian reserve such as the evaluation of serum levels of follicle stimulating hormone (FSH), Anti-Mullerian hormone (AMH), inhibin B, estradiol, (E2) and antral follicle count (AFC). These are the commonly used ovarian reserve markers for assessing ovarian reserve in the women of reproductive age (Broer et al., 2009; Broekmans et al., 2006; Nelson et al., 2009; Kiranmayee et al., 2017) .
Recently, AMH has been shown to help predict early ovarian follicle loss and the onset of menopause; and is defined as a reliable predictor of ovarian reserve (Victoria et al., 2018) . In addition to, AMH is increasingly used in clinical practice for both prognostic purposes, (Broer et al., 2010; Pigny et al., 2006; Dolleman et al., 2013) such as prediction of ovarian response during in vitro fertilization treatment (IVF) and diagnostic purposes such as the identification of women with premature ovarian failure (POF) or polycystic ovarian syndrome (PCOS) can be possible (Broer et al., 2009; Knauff et al., 2009) . With regular exercise, weight loss has been shown to improve the metabolic function and hormonal profiles. The exercises also usually lead to a significant increase in fertility (Norman et al., 2004; Al-Eisa et al., 2017) . It has been assumed that there is significant evidence that physical activity improves the quality of life in the general population. However, there is insufficient evidence for the effect of physical activity and quality of life on improving fertility in infertile women (Anderson, et al., 2010; Saremi, et al., 2013; Orio et al., 2013) .
In this study, it was aimed to determine the negative effect of different types of exercise on ovarian reserve of sedentary women.
Material and Method

Participants
A total of 40 healthy sedentary women participated in this study. The participants were randomly categorized into two groups; aerobic exercise (AE;n=20) and strength exercise (SE;n=20). Exclusion criteria were >35 years of age, pregnancy, diagnosed cases of premature ovarian failure, current use of medications influencing reproductive functions, hyperprolactinemia, conditions known to affect reproductive functions including oophorectomy and / or hysterectomy, endometriosis, pelvic surgery, smoking, alcohol, ovarian masses, use of hormonal contraceptives, systemic diseases including heart diseases, thyroid diseases, diabetes mellitus, inflammatory and autoimmune diseases. This study approved from The Clinical Research Ethics Committee in Medical Faculty of Ondokuz Mayis University (215/435) in accordance with the policy statement of the Turkey Ministry of Health.
Exercise intervention
Participants in both groups admitted two different exercises of 60-minute with an intensity of 60-70% for 16 weeks and 4 days per week. Heart rate was monitored continuously during all sessions, with the goal of maintaining an intensity of 60-70% max HR. Exercises severity was calculated separately for each participant. The exercise program for two groups was undertaken 4 days of each week during 16 consecutive weeks and every exercise session was of 1h duration. Aerobic exercises program consisted of warm-up exercises (10min), main exercises including (30-40 min, basic movements step-aerobic) and cold-down (10 min). Strength exercises program; warm-up exercises (10 min), main exercises including (30-40 min strength exercises provide basically more strength for lower and upper extremities include (1-8 weeks; 3 sets/day, 10 repetitions/ set, 1-2min resting interval), (8-16 weeks; 4 sets/day, 10 repetitions/ set, 1-2min resting interval and end of the exercises cold-down (10 min).
Anthropometric measurements
Anthropometric measurements were taken two times as at baseline, after 16 weeks and at the end of the study. Height was measured to the nearest 0.1cm on a stadiometer, Body weight of participants was measured by the weighing instrument in kilograms ±0.01 kg and body mass index (BMI)was calculated by dividing weight (kg) by height squared (m 2 ). Hip circumference, waist circumference were measured and waist-hip rate (WHR) was calculated.
Blood sampling and analysis
In this study were taken two times blood samples as baseline and after 16 weeks' exercise. The blood samples of the participants were taken from antecubital vein after an overnight fasting between 8:00 AM and 10:00 AM in the early follicular phase on days 2 to 5. The samples allowed to clot completely at room temperature, after that centrifuged within 30 min at 1500 g for 4 min. Serums were analyzed on a daily basis for follicle stimulating hormone (FSH), luteinizing hormone (LH) and estradiol (E2) by the electrochemiluminescence immunoassay (ECLIA) method using an autoanalyzer (Cobas 6000, E 601 Roche Diagnostics, GmbH, Mannheim, Germany). The serums for AMH measurements were frozen at -20 °C within 2 hours for 5 days at mostly and then analyzed. All analyses of AMH samples were also completed on a weekly basis by ECLIA technique using an autoanalyser (Cobas 6000, E 601 Roche Diagnostics, GmbH, Mannheim, Germany). All of the analyses were implement at the Duzen Laboratory in Ankara, Turkey
Statistical analyses
All analyses were performed using SPSS software version 20 packet program. Data are expressed as the arithmetic means and standard deviation (SD). The distributions of all of the continuous variables for normality were tested using Shapiro-Wilk tests. The data were normally distributed. The evaluation within the group was made by Paired Samples-t test. Statistical significance were accepted as p<0.01and p<0.05. Table 3 shows that there was a small reduction in the levels of E2 and FSH after the workouts in the aerobic exercise group; however, the differences between the pre-and post-exercise levels were not statistically significant. Similarly, in the same group, the differences between the levels of LH and AMH were not statistically significant, either (p> 0.05). On the other hand, in the strength training group, there was a statistically significant increase in FSH levels (p <0.01) and a significant decrease in the AMH levels (p <0.05). The difference in the E2 and LH levels were not statistically significant in the strength training exercise group (p> 0.05).
Results
Discussion
This study was conducted to examine the positive and negative effects of aerobic and strength training exercises, performed four times a week during 16 weeks, on the ovarian reserve parameters in sedentary women.
Our study has found that the body weight, BMI, and waist and hip circumferences reduced statistically in both groups of exercised women. Previous studies in the literature have shown that both aerobic and strength training exercises resulted in a reduction in the body weight, BMI, and waist and hip circumferences positively (Maiya, et al., 2008; Martins et al., 2010; Morencos et al., 2012; Atuegbu, et al., 2017) .
Previous studies have suggested a potential role of weight loss as the main factor in restoring fertility, although to a minimal extent (Palomba et al., 2007; Ramlau-Hansen et al., 2007; Nouri, et al., 2016) . Similarly, the significant reduction in the waist circumference after 3 and 12 weeks of aerobic workouts suggests the potential role of visceral fat reduction in facilitating ovulation. The changes in the amount of visceral fat, occurring in response to lifestyle changes, result in reduced androgen levels and an alleviated insulin resistance regardless of the body weight (Wright et al., 2004; Nouri, et al., 2016; Al-Eisa et al., 2017) . One study found that exercise led to a reduction in the BMI levels, and in the total and android fat mass, as well as, decreasing the heightened insulin sensitivity in women (Moran, et al., 2011) . Our study found that the body weight, BMI, and waist circumference were reduced favorably after the exercising period of 16 weeks in our study, suggesting that these parameters did not affect the ovarian reserve parameters. Despite the significant reduction in BMI, AMH serum levels were negatively affected in the strength training group. BMI has been previously reported to be negatively correlated with serum AMH levels potentially in women of reproductive age (Freeman et al., 2007; Su, et al., 2008) .
The examination of hormone parameters of ovarian reserve in our study showed that the post-exercise E2 and FSH levels were reduced to a smaller extent compared to those quantified before within aerobic exercise group. However, the differences were not statistically significant different. Similarly, in the same group, the differences between the levels of LH and AMH were not statistically significant, either (p> 0.05). In the strength training group; the FSH levels were increased from 4.71±1.62 to 6.07±2.11 whereas, the AMH levels decreased from 4.16±3.08 to 3.48±2.32 with a statistically significant difference.
A study reported that an intense workout of at least 30 minutes per day reduced the risk of infertility associated with ovulation in women (Mohan, 2005) . However, extreme levels of exercise may affect the reproductive functions in a negative way, such as inducing primary or secondary amenorrhea by involving the hypothalamic-pituitary-gonadal axis and suppressing the luteinizing hormone (LH) and the follicle stimulating hormone (FSH) (Winterer et al., 1984; Atuegbu, et al., 2017) . Kiranmayee, et al. (2017) conducted a study on 162 women at the ages between 19-42 and found that a moderate degree of physical activity was associated with higher levels of AMH in women under 30 years. Another study reported that intense exercising for an hour in a week was associated with a lower risk of infertility related to ovulation by 7% in normal-weight women (Rich-Edwards et al., 2002) . While there are many studies describing the positive effects of physical activity on ovarian reserve markers and fertility outcomes in women of reproductive age (Kucuk et al., 2010; Saremi et al., 2013; Anderson et al., 2010) , there is another study reporting that an intense level of physical activity is associated with adverse effects on fertility outcomes (Zanker, 2006) . Al-Eisa et al. (2017) have a study on obese patients and reported that a 12-week moderate-degree aerobic exercise led to estrogen storage, reduced the body fat, and induced steroid hormone synthesis, which in turn increases FSH and decreases the level of AMH.The results of our study share similarities with the study of Al-Eisa et al., (2017) . The 16-week strength exercises caused a weight reduction, increased the levels of FSH, and reduced AMH levels in sedentary women.
Conclusion
E2, LH, FSH, and AMH levels of hormone markers of the ovarian reserve did not significantly change in sedentary women, who performed long-term aerobic exercises. The strength exercises, on the other hand, induced a reduction in AMH levels and an increase in serum FSH levels in women. These findings suggest that strength exercises may affect fertility unfavorably, especially in women with low ovarian reserves Effect of moderate-vigorous intensity physical exercise on female sex hormones in premenopausal university students in Nnewi, Nigeria. 
